Quarterly REPORT
(for January-June 1997)
Contract No. NAS596060

Enhanced Land cover and Land Cover Change products from MDD S
Al gorithm Devel opnent and Post Launch Studies

by

John R Townshend
Depart nent of Geography
Uni versity of Maryland Col | ege Park
MD 20742

Subm tted COctober 8th 1997

1. At-launch Land Cover Product.
a. Task bjectives:

i) The principal objective of this task is to supply a
val i dated at-launch | and cover product based on the AVHRR at
a resolution of 1 km

ii) A subsidiary objective is to gain agreenent on the
cl asses to be used in the product.

b. Task Progress:

i) Ateamnenber (RDF) attended the 1@P-D' S Land Cover

Val i dati on Working Group neeting held in Toul ouse under the
chai rmanship of Alan Belward. The neeting devel oped t he

pl ans for a workshop to bring together regional experts to
derive validation data for the | GBP-DI S sponsored 1 km | and
cover product. The workshop is tentatively schedul ed for
Decenber, 1997. A workshop has al so been schedul ed for Sept.
16-17, 1997 at UVD to derive a nethodol ogy for assessing the
at-launch | and cover product for MODIS. Participants in the
wor kshop include the experts from EDC who devel oped t he | GBP-
DS lkmclassification as well as MODLAND Sci ence Team
menbers. It is likely that the validation data devel oped
fromthe |GP-DI'S workshop will be used in assessing the at-

| aunch MODI'S | and cover product. W plan to hold a second
wor kshop in Decenber, 1997 to carry out the assessnent of the
MODI S at -1 aunch | and cover product. Products that will be
assessed include the I@GP-DIS 1 km | and cover product and the
1 kmland cover product currently being generated at UVD



Using the training data available at UVD, we have
carried out analysis to derive a 1 kmland cover
classification. W have finalized the methodol ogy using the
AVHRR Pat hfi nder data as a prototype.

ii) Inthis reporting period, we have surveying the MIDLAND

t eam menbers regarding the required classes to be used in the
MODI S at -1 aunch | and cover product. W have concl uded t hat
the use of the classes as defined by the 1GBP will fulfil

the requirements of the users in nost cases.

Cc. Anticipated Activities During the Next Quarter:

i) We expect to hold the workshops in Septenber and Decenber
at UMD to finalize the MODI'S at-launch | and cover product.

ii) No activities antici pated.

2. Land cover change indicator product.
a) Task objectives

i) CGeneration of test data sets

ii) Production and testing of the at-launch change detection
al gorithm

iii) Production and testing of post-launch change detection
al gorithm

b) Task progress

i) Effort was mainly directed in the rectification of the
paired TMinmages, and the creation of the bit maps of change
within the original TMdata. This was then transferred to
the MODIS data. Effort was focused on those areas where we
had a hi gh degree of confidence that change was occurri ng.

ii) Several change detection algorithnms were inplenented

i ncludi ng application of methods for filtering out
phenol ogi cal change, Bandl-Band2 space cover type
identification, further refinenents of the texture procedure
i nvol vi ng several neasures of spatial variability.

Ve al so experinmented with the representation of changes in
terns of the magnitude and orientation of change within the
greenness- bri ght ness space. It was clear that the change
angle (or direction or orientation of change) was a nmuch nore
sensitive indicator of change having occurred than the
magni t ude.

It was clear also that achieving a satisfactory |evel of
om ssion error typically led to very high errors of
conm ssion. Facing this challenge, our change detection



al gorithmwas designed to mnimze the sumof the two types
of errors.

The structures of the change detection algorithmand the
associ ated Look-Up Tables for the MODI' S Vegetati on Cover
Conver si on product were constructed. The conputer code for
the product is in preparation.

iii) Prelimnary anal yses of the 8kmdata set in depicting
seasonal phenol ogy was carried out as a prototype for using
changes in the previous year's vegetation index as a method
of separating seasonal change from actual changes in |and
cover.

c) Anticipated Activities during the Next 6 nonths

i) Test data including both vegetation phenol ogi cal changes
and real vegetation cover conversions is needed to test the
capability of the algorithmin separating these two types of
changes. Attenpts will be nade to collect the inproved data
set s.

ii) The conputer code of the MODI'S VCC product will be
delivered. Using the test data sets, validation of the
algorithmfor the product will be carried out.

iii) No work is anticipated on this sub-task.

3. Continuous fields of |and cover properties.

a) Task objectives

CGeneration of continuous fields of |and cover attributes
b) Task progress

Usi ng AVHRR Pat hfi nder data as a prototype, we have devel oped
a net hodol ogy to provide continuous fields of three types of
conti nuous variables: (i) %bare, % herbaceous and % woody,
ii) % deciduous and % evergreen, iii) %needle-leaf and %
broadl eaf. The nethodol ogy for |ocations of endnmenbers

i nvol ves the use of linear regression based on the training
dat a devel oped at UMD. Products have been devel oped using
AVHRR Pat hfinder data at 8 kmresolution. W are currently
appl yi ng the net hodol ogy to the 1km AVHRR data. Products w ||
potentially be included as data planes in the MODI S at-| aunch
| and cover product.

c) Anticipated Activities during the Next Quarter

VW plan to generate continuous fields using 1km AVHRR data to
formpart of the at-launch product depicting |and cover.



